Modulation of cytoplasmic calcium signaling in rat pituitary gonadotrophs by estradiol and progesterone.
The stimulatory action of GnRH on gonadotropin secretion from cultured rat pituitary cells is modulated by estradiol (E) and progesterone (P). Since secretory responses to GnRH are initiated by phosphoinositide hydrolysis and Ca2+ mobilization, the effects of gonadal steroids on the pattern of Ca2+ signaling were analyzed in single pituitary gonadotrophs. Increasing concentrations of GnRH elicited a spectrum of [Ca2+]i signals in single gonadotrophs, ranging from subthreshold to threshold-oscillatory and biphasic (spike & plateau) responses. In E-treated gonadotrophs, short-term P treatment shifted subthreshold [Ca2+]i responses to oscillatory and oscillatory to biphasic responses, whereas long-term P treatment shifted oscillatory to subthreshold [Ca2+]i response profiles. These changes parallel the effects of P on GnRH-induced LH release, and indicate that the modulatory effects of ovarian steroids on gonadotropin secretion include a significant action on the Ca2+ signaling pathway.